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• VOLUNTEER-BASED CORAL REEF MONITORING 
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Fish Survey Project, Florida 
Reef Check, global-scale 
 - Training courses and tests to enroll volunteers 
 - Strict protocol and specific sites and depths 
Robustness of data 
Number of people 
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Recreational Citizen Science 1,2,3. Traditional approach 
-25
-20
-15
-10
-5
0 0 5 10 15 20 25 30 35 4 5 450
-25
-20
-15
-10
-5
0 0 5 10 15 20 25 30 35 4 5 450
De
pt
h 
Time Time 
Dive features 
(site, time, depth) were 
the same as during a 
recreational dive 
1:Goffredo et al.,  
Conserv Biol 18, 1492 (2004);  
2: Goffredo et al.,  
Ecol Appl  20, 2170 (2010); 
 3: Branchini et al.,  
Biodivers Conserv 24, 319 (2015). 
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Missione Hippocampus  
Mediterraneo 
(1999 – 2001) 
Progetti conclusi 
Censimento cavallucci marini nel 
Mediterraneo 
(Goffredo et al. 2004, Conservation Biology) 
8 827 schede raccolte 
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Sub per l’ambiente 
(2002 – 2005) 
 Stima biodiversità marina lungo 
le coste italiane 
(Goffredo et al. 2010, Ecological Applications) 
18 757 schede raccolte 
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Progetti conclusi 
Monitoraggio biodiversità marina in 
Mar Rosso 
STE: Scuba Tourism for the 
Environment 
(2007-2014) 
(Branchini et al. 2015, Biodiversity and Conservation) 
32 235 schede raccolte 
VOLUNTEER-BASED CORAL REEF MONITORING 
Progetti 
Our approach 
VOLUNTEER-BASED CORAL REEF MONITORING 
1 
RESEARCH 
TEAM 
Our approach 
VOLUNTEER-BASED CORAL REEF MONITORING 
N 
DIVING 
AGENCIES 
1 
RESEARCH 
TEAM 
Our approach 
VOLUNTEER-BASED CORAL REEF MONITORING 
N 
DIVING 
AGENCIES 
HUNDREDS OF 
PROFESSIONALS 
1 
RESEARCH 
TEAM 
Our approach 
VOLUNTEER-BASED CORAL REEF MONITORING 
N 
DIVING 
AGENCIES 
HUNDREDS OF 
PROFESSIONALS 
THOUSANDS OF   
RECREATIONAL DIVERS 
1 
RESEARCH 
TEAM 
Our approach 
VOLUNTEER-BASED CORAL REEF MONITORING 
Mass communication 
Website 
Facebook page 
Press releases 
STE: Scuba Tourism for the Environment 
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Main objectives: 
 
• investigate the environmental 
health of Red Sea coral reefs 
 
• evaluate the influence on 
volunteer’s environmental 
education 
Recreational Monitoring 
Coral reef value 
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• Biodiversity 
• Coastal protection 
• Economical resources 
• Natural beauty 
Threats to coral reefs 
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1) Natural 2) Anthropogenic 
• Hurricanes 
• Tsunamis 
• Volcanoes 
• Earthquakes 
• Overfishing and destructive 
fishing practices 
• Industrial development 
• Dredging and mining 
• Recreational uses 
• Ocean warming and acidification 
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Survey questionnaire 
Easily recognizable by 
volunteer recreational divers 
72 animal taxa 
Method suitable for amateurs  
Tasks realistically achievable 
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Survey questionnaire 
Personal data of volunteers 
Technical data of the dive 
Abundance of sighted organisms 
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Survey questionnaire 
Steven Graame 
19 Ripon Gardens NE2 1HN  Newcastle upon Tyne UK 
graamesteve@gmail.com OWD Padi 
Ras Umm Sid Sharm el Sheikh 
Viaggio nel Blu 
12 – 5 – 2015 35 
12 27° 
55 9:30 
Personal data of volunteers 
Technical data of the dive 
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Survey questionnaire 
Abundance of sighted organisms 
Barracuda 
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Environmental education 
 
• A section provides guidance 
for limiting impacts on the 
reef during a recreational 
dive and throughout the 
vacation period 
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Biodiversity monitoring 
32,235 questionnaires 
14,197 volunteers 
26,724 hours 
Survey effort (2007 – 2014) 
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Biodiversity monitoring 
32,235 questionnaires 
14,197 volunteers 
26,724 hours 
Survey effort (2007 – 2014) 
64 anni di lavoro di un ricercatore subacqueo 
2,739,975 € di costo di ricerca 
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Reliability analyses 
Comparison between data collected by volunteers with those 
collected by scientists 
 115 validation trials 
 715 volunteers tested 
Using a citizen science program to monitor coral reef  biodiversity through space and time 
Branchini et. al, Biodiversity and Conservation 24: 319 - 326   (2015) 
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Reliability analyses 
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Nunnally 1967  Psychometric theory (McGraw Hill)  
 
Hair et al. 1995 Multivariate data analysis (Prentice Hall) 
 
Sale and Douglas 1981 Environ Biol Fish 6:333–339 
 
Darwall and Dulvy 1996 Biol Conserv 78:223–231 
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Marine Biodiversity Index 
122 survey stations 
3 geographic areas 
 - Sharm el Sheikh  
 - Hurgada 
 - Marsa Alam 
Egypt 
Sudan 
Saudi  
Arabia 
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Marine Biodiversity Index 
Ras Mohammed Peninsula 
Local Dive 
Sites 
Tiran 
Island 
high touristic exploitation  
vs 
regulated/offshore 
exploitation  
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Marine Biodiversity Index 
The biodiversity level at each site was synthetically represented by a 
Marine Biodiversity Index, reduced to 5 classes: 
  
Very good (from 0 to - 0.200) 
Low (from - 0.601 to - 0.800) 
Very low (from- 0.801 to - 1) 
Mediocre (from - 0.401 to - 0.600) 
Good (from - 0.201 to - 0.400) 
Using a citizen science program to monitor coral reef  biodiversity through space and time 
Branchini et. al, Biodiversity and Conservation 24: 319 - 326   (2015) 
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Marine Biodiversity Index 
Summer 
Southward current 
Winter 
Northward current 
Patzert, 1974 
J Geophys Res   
21: 109-121 RAS MOHAMMED 
LOCAL 
DIVE SITES 
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Conservation Management Field 
2014: 
Minister 
Hisham Zaazou 
2013: 
Minister 
Hisham Zaazou 
2012: 
Minister 
Mounir Abdel Nour 
Annual meeting with 
management and 
conservation suggestions 
Egyptian Tourism 
Authority 
Ministry of Tourism 
of the Arab Republic 
of Egypt 
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Education questionnaire 
9 questions on ecology and biology knowledge 
Provided twice to volunteers 
1) Corals are resistant organisms. 
 True           False    Don’t know 
2) Corals are: 
 Plants Animals   Minerals             Other          Don’t know 
12) Your position in the water, during swimming or finning, can severly damage 
        corals. 
 True           False  Don’t know 
15) To buy souvenirs or directly collect organisms, that come from coral reefs (such  
       as shells, starfish, etc.) is dangerous for coral reefs: 
 True           False   Don’t know 
6 questions on human impact awareness  
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Environmental education 
Pre questionnaire 
Post questionnaire 
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Tot: calculated on overall questions (15) 
 
Know: calculated on coral reef biology and ecology  
knowledge questions (9) 
 
Aware: calculated on human impact awareness 
questions (6) 
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Branchini et al.,  
PLoS ONE 10, e0131812 (2015). 
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Conclusion 
 
• Main limitation: not homogeneous geographic distribution  
 
• Volunteer-based method vs funding lack (large spatial and 
temporal scale) 
 
• Effectiveness of environmental management 
 
• Environmental education 
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THANK FOR YOUR ATTENTION 
QUESTIONS 
? 
Special thanks to:  
the Project Partners: 
- Egyptian Ministry of Tourism  
- Egyptian Tourist Authority 
- Settemari Tour Operator 
- Viaggio nel Blu Diving Center 
- Scuba Nitrox Safety International 
- Holiday Service Diving Center 
Glocal Education 
Educatori ambientali e ricerca per la 
sostenibilità del turismo 
info@marinesciencegroup.org 
Dipartimento di Scienze Biologiche, Geologiche e Ambientali 
Alma Mater Studiorum – Università di Bologna 
Citizen Science lab 
Marine Science Group 
